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di~D Metabo.l _:_sri Assessrnen t RE~viE~w Cornmi t tee Members' 

J<-1 CLcmi. U.S.,!"\. ha~3 sut)rniLt_eJ i:'l petition for the est.ab.i ishmenl 
of [Jer~ ~~·r1t toll?rarices for residues of a new plant growth 
rcgulat:c:r prohexad~cne-calciurr (calcium 3-oxido-~-oxo-4-
pr=i:piony l c vclohex-3-E3n':::~c:arboxylatE~), _1n/on peanuts, pome fruits, 
and cuttl," meat byproducts (.kidn~)y). Concurrently, the rx~t i.t.ioner 
1.s reqw'.'ting Sect~cn _l registration for end-use r·roducts 
contc1ini1·,-·; prohexadicn,c;:~-·calcium as the active ingredient:; a 27.SSG 
dry flcs,,,I [cc, (DF) fornulatiorc (Product Na:11e ~ Apogee", EPA File 
Symbol L, o3:J8f3-RR); end a '/~-; Df formula·:::ion (I:-1roduct. Name 
bc:J.se I~ ne:, [~P/\ Fil·~~ Symbo~~ No. 6J~i8fl-O) . ApogeeTM is lnt.ended £or 
US":":' ,Jr1 0r.1;:, I e and pear ·:·_ree:s and Bascline·nM is int.t~nded foi use on 
pear~11ts. ProhexAdjon,~-ca_Lc~urn JS effective in cont·rolling 
vc:gct.at. i ·· 
qibbcroli 
(-;L fc<_~t. l "\'._ 
mecLan.i ,--:-· · 
1.mpr ove ·::; 

·]:::-owth J_n pc:-ne :Erui Ls and peanuts by inhibiting 
tiosyn-rhe.=:is. Tn pE:anuts, rrohexaclione-calciurr_ is 

_n canopy· :::'on-:::rol, wh.ich facilitates row .loc..::at:ion for 
ha :rv0st i.,LJ; ~ n pome f ru .its, prohexadione- calcium 

'Ji.1~ qual.i.Ly t:iy aJJ.uwinq i_ncreased sunlight penetration 

,Johr~ ;Joherty, Leun~J Cheng, Kit t''arwell, Georqe Kramer, Richard Loranger, 
Chri[: 01::_n~:JE'.t·. Alberto Prot:zel, William Wassell, Rachelle ::<.udrik, Na::1cy Dodd, 
.Sar.j i van 1 D.i ·.~-an. 

Internet Address (URL)• http://www.apa.gov 
Pecycled/Recyclable • Printe,j with Vegetable Oil Based Inks on Recycled Paper (Minimum 20% Postconsumer) 

). 
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petition proposes the 
of prohexad.ione-calcium 

l. 0 ppL 
0.6 ppr:: 
3.0 pprn 
0. ; pp1;·1 l 

The s·:_rl:( 11re of _r.::rohexadione-·calcium ~s shown b(::.'low: 

1. RESIDUE. CH:l!:MISTRY DATA 

Proposed_Use. 

The peltt1oner prov:ded a specimen label ft•r the 27.~% OF 
formuia~_c· [Product '.\lame~ Apogee'''M; EPA File Symbol No. 63588-RR] 
r:ontcilr1irJ prohexadicne-=alc~um as the active ingredient, and which 
ls propo~E·l for use on ~ome fruits. The 27.5% OF formulation is 
propose-:J ':Jr singlt?, spl_i_t, or multiple foliar applicalions to 
~1pplQ dn· pecx tn2es a.~~ 0. 206-0. 825 lb ai/A/application with a 
maximum ·,?asonal application rate of l. 70 lb ai/A/year. 
r:.::e~.r:E-;at.m:..:_ i.nLerval.s; of to Jc7 days are recoimnended; however, 
appl1oa: ~· more thar 0.82~ lb ai/A within any 21-day interval 
is prohit:J":ed. A t._E·,-oay preharvest interval (PHI) is proposed. A 
rE:'st.:..·lc'-=:1-d (·ntry in~:::erval (REll of 12 hours i.s proposed. 

The, pet'.' 
[Prod·,1ct 
p.1.uhexad1 

, ,~er provided ii specimen l.abel for the 75% OF formulation 
L1lP BasP-line'.'11

; EPI\ Fi l.e Symbol No. 63588-0J containing 
u1H:··-calci1.:.:n as :~he active inq.redi.ent, and which is 

proposeo 1- ,_ use on p2anu:.s. The 75{·, DF formulation is proposed 
:~er ,::1. m,:i,,; ~- 1,um of thri:;:c: broadcctst foliar applications a-:::. Cl. ·_:__2:) lb 
oi,1A/~pp_l_; ·.ition with ,J :~-~ week retreatmen~ ~nterval using ground 
cqui?mc:11 A n1aximum seascJnal rate ot 0.37S lb a_L/A and a 25-day 
P.!-::T .:-Jre :,1· ·po.c:;ed. Rotat.1onaJ ::rep restrict:ions WE::re not included 
or: ti·'E":' Et 0i·:· 1_nerr-. label Howev~::r, f-JED has cone] udE~d that. a 30-day 
planibac<: restric:Lion lt:; aop.copr1atP £or t.he purposE? of this 
peli~~or, .2~ below. 
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Enforcement Method. 

Tu r:iea :-: 
pet_ t.i·,·Jn, 
mass ;-;c 

des _qra 1 

11·w residl1es of prohc3 xadione-calcium 1n plants, the 
has developeci residue analytical meth8ds usir1g GC and a 

dive det,cctor (GC/MSDI. ThE,se GC/MSD methods are 
Methods D9ECJ1 :ind J96il8. Method D9601 WdS first 

ne vc 1_ ;.,Jf-1E_··. 

nutr:ea.t 
wa::; la L--' 
res dup:_, 

::_; measure ~e~-;iduE:s of prohexadione-calcium in/en peanut 
'ld hay. ME0 1hod ])'1608 ccs identical to Method J9601, and 

,ieveloped tcJ inclucie instructions for the analysis of 
. ~1/on pome fru.::_t::, c:1.nd livestock commodities. The~ methods 

are :prcr,: ed for toleraricc· enforcement, 
col.1P:=t._L· me-chods 1n the ancilyses of 

and were 11sed as ~he aata­
sanples obtained ~rom the 

fie c:l, r1· '-cessing, ano s:.orac:re stab1 l~Lty studies. Both methods 
~erP ae:-;· 1r1ed to measure resjdues of prohexadione-calcium as the 
prohe:,c--:J.c:i I r-~c; methyl c.;ster. Tf'.e reported _Level of quanti tat ion 
(LOQ! fr, ;,rohexadiane-calciuffi is 0.05 ppm fo= all apple, pear, and 
pearn_.:t ··1,modities. ~'he method has neen sent t.o tht:· Agency 
AnaJ~,::ir C~ernistry lab,Jrator1es (ACL) 1n Fort MeadE' for a 
·=i>?t; :or t·hod V2Iidat:ion (l?MVl (Memo, G. Kramer 8/3/99; D257929). 

D9608 as an animal enfurcEement 
residues of prohexadione-calcium 

''.'he r,·et l !._ c,ner proposE~:.:; Method 
rnethc;d. ·1 l\c~ methoci can dE:~termine 
and rlf:,,.r ·npionyl prohexadione 
Qu.aLtiLat i i·J11 of p.rohexadione-calcium 
of the d1:'~;1::::!::·opiony~ metabol_j te i::; by 
proJ--·-?xa~:: J ._ ne-calc_Lum was O. 0 1= :;::pm 
rnCJscle 0<1 i<.01 ppm tor rcLlk. The 
u.r::Jh,=1x,;:1,::1:t<'.1, 'Nas Cl.O.::: p~)ffi ±eir liver 

in livestock commodities. 
is by GC/MSD, and quancitation 
HPLC/UV. The repor~ed LOQ for 
for Liver, kidney, tat, and 
reported LOQ for despropionyl 
and kidn,ey. 

The i=e-_·.: ,uner ;3ubm_ittc:>d oata i.MRID 4405.7802) concr:>rn.ing the 
rc.::_:c,ve_r_':, j[ resi::iues of _r:ro.hexadione and its desp::--opionyl 
"T:E?L-3.bo]j_+,- 'Lsing F'UA :Vlultir1::>s __ d.1e method prcitocols (PAtvJ \ir_;l. 1}. 

l<esidue2 orohexadJ_on1~ and :__he despropiony1 metabo1ite are not 
r·ecc,•10!reJ sinq FDA M1_1ltiresicjue met.hod protocols. 

Nature of the Residue" 

~e: 
'='ota_ i t:,"i(· - <Jactive res:Lcue.s (TRRs) were Cl. 305 ppm in/on mature 
app1-c:-:: r "1_ •.u:-,sted 4~:i da~/S f.Jl low:inq tf'.e last of two sequential 
applLat .. r' of [ 'C]prohexadi'.ine-calci.um, labeled at t.'cw C-3 and 
C-'.) pClsJ - ·1ns o± the cycJ.ohex,::nc,ne ring, at a total application 
·-ate ( lb a1.IA -1.x: thr~ maximum proposeci_ seasonaJ rate). 
i'lpplica-::i were made directly to apple:s as a run-off spray. 
P1oh(0 ;;.adi :t'·-calciu.:T1 was rap.i.dl.y metabolized to prohexac:Li.one (free 
acJ.di, iilri l was iderLiiied at 1.1)3'!. TRR <:0.0056 ppm) (Table 11. 
MeLdboL.: RX 112-1'.) ano. BX L_?-M10 were, rhe maJor identified 
rneLal,,,li: c°IC:COUn'..i:H; Ecr ll.7d'.'c TRR (0.0359 ppm) and CJ.2:.h TRR 

1:C.O.:}SJ_ ;·11 1 respect:i\lE·Jy·. ThP foJJowing metabo1ites were 3lS0 

~ cicn:- f-i_, ,1 · despropi:)n:;l prohexad.Lune (5 .. S.~19; TRR, 0. 0·1 6(J p_;Hn), 
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2 7 F?-3 
27F?-A 

,68~ 
·i 6CH 

TRR, C.Cl:'3·1 ppr1), 2'JF1-A ("1.:13\, TRR, 0.0163 ppm), 
TRR, :,.C)()7'J ppm), t.Ticarballylic acid il.)4% TRR, 

0.01138 an-::-_:_ citric a,.·id 12.44'\ TRR, 0.00·14 ppm). 
Organosc~~-tJl_e unknowns (20 components) accounted for 36.32~ TRR and 
,
0Jquco11.c;-- 1:~'_Jble unknc,wns (6 c:orFponents) accounte::i for '.).J2ff, TRR. 
'fhe pet_j: 1_,r1er dernonstra~ecj thrlt che remainder of the characterj_zed 
radcc,a,ct: . ty was ·:li:st1 ibutecJ between base hydrolysate unknowns 
<30UC MW componerLs I at 1 .• JJ A TRR, base hydrolysate unknowns 
>30CO JvH\'' it l.29~, TRR 1 and glucose osa:,:ones al 2.20%. THR. The 
:::her-lied i ;.Lructdre.s of metabo] it:<::::3 identified in plant cind animal 
m(:taoo_:__J ::-: ·3t_udies ari:' de~:i.c-:::('d 1n E'igur(? 1 (Attachment I, 

fable l. Summary of radioactive residues characterized/identified in apples harvested 45 days following treatment with 
[ "CJ I d. I I I' f 76 lb ) ( 1 h d ) 1rro 1exa 1one-ca cium al a tota app 1cat1on rate o L a, A . x t e maximum propose seasonal rate . 

I Fraction I 
Aeele · 45-DAT (TRR ~ 0.305 eem) 

I %,TRR I eem 

lden1'ified ;i -
Prohexadione 1.83 0.0056 . 

BX 112-15 11.78 0.0359 .. -
BX 112-M 10 9.21 0.0281 

Despropionyl prnhexadione 5.55 0.0169 

27F2-B (and 45F2·AI 7.68 (1.()234 

25FI A .___. 5.33 O.ll 163 

27F2-A (and :'7F I-A) 2.60 0.0079 

lCA 1.24 0.0038 ._ .. ,_ 

Citric acid 2.44 0.0074 ----
Total identified 47.66 0.1453 

Characterized 

Unknown 6F! (polar) 0.59 0.0018 . 

Unknown 9Fi£<cclar) 4.40 0.0134 

Unknovm l3F (r1olar) 3.60 0.0110 

Peak 5 1.86 0.0057 

Unknowns 191· 1. I 9F2, I 9F4 5.46 0.0166 -
Unknown 251-'-~ __ :.:+ components") 1.43 0.0044 

Peak ! 2 2.28 0.0070 

Unknown 331 · 5.49 0.0167 --
Unknown 35F \ :°'. ('.on1ponents) 6.22 0.0 I 90 

Peak l 7 1.88 0.0057 .• 
Peak 18 3.1 I 0.0095 

Atrneous soluble unknowns (6) 5.92 0.0 I 81 

Hase hydroly,;atc u11kn0\Vl1S <3000 M\V ( 5, each <.0.50°0 1.32 0 01140 
!RR) 

. 

Base livdrolysalc unknowns >3000 M\V 1.29 0.0039 

Ci [ucose osazone-.. 2.20 ().()()67 -
Total identified/characterized Q4.71 0.2888 

Noncxtractablc 
., 

2.21 0.0067 



'' See Figure l tor names and structures or identified metaboliks. 
h Calculated b:,.· diffCrence. 

Peanut: 
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'I'RRs we1·e 0 ,J.15 ppm in )E:anut r1utrneats, 2.50 ppm in hulls, and 36.5 
ppm -=-n :1ay col! ectej 22 days follow_Lng an over-thE::-top 
postemer-:;EC·nce .spray ot [ 1'1C] f-:·rchexad_1one-calc.i.um labeled at. the C-3 
and :_:·-s I·-c,t-;ltions ::::if ~-~>.E· cyclohexenone rinq at -1.0 _Lb ai_/l\ (--2.·.1x 
tt1~ maxi~1m proposed sE·asora_ rate of 0.375 lb ai/AJ. l)ver 70% 
:nut.mt=:iat.- 52'!-, '.hulls), and Gl½ (hay) of the THR were 
~har.act.E·--:~cd and .rdent_Lfieci Table 2). Prohexadione-cal2ium was 
rapid y 111( t abolized tu prohexa:J1 :!JH-' ( fr12e c;.c.1d) . Prohexa.dione was 
the m::1 jc:' residur.:~ i_d(:ntified lr1 nut.meats (38.J'.6 TRR, 1 .:::8 ppm), 
hull.": ,,cJ_,c: TRR, ,:,_;,,, r:orr,I, and hay 13.3.0fl'\ TRR, 12.80 ppm). The 
di.o}>Jprct .l prohexadionc rnt=:tabol ite was identified in hull:-_; (7. 48'f\ 
TRR, .:i.J· ppm), nu::~eat~; (?.08'1,TRR, 0.09ppm) and hay 1'.5."191,TRR, 
2.L ppm: The fo.Llo,ving additcunal metabolites were identified: 
desi::,ropi,,r·d prohexadi.orn° in Lu].Ls (2.54\\ TRR, 0.064 ppm) and hay 
il.E1 Ti"[·, 0.615 porn); ard TC'\ in nutmeats 13.06'1 TRR, (1 .:3 ppm) 
h 11: a ~RR, 0. HI ppm) ar:ri nay IL'. 66 ! TRR, 4. 62 ppm). 

Two unkr. ,· . .,~i.c-;, HA~) ann HA6, characLerized as oxidation products 
simi I cl r dioxopropyl prohexadione accounted, respectively, for 
::i.6:3'' a.n,.:: ,, o- s" TRR in nutmeats, 2.45% and 1.841: TRR in huJ.ls, and 

.27 an i . 15% TRR in hi1y. In adbit_ion, residues characterized as 
Lipid.s cJ.,- -:::JLnted for ~:. 01% TRR in nutmeats; residues characterized 
a.s 1 iqnin lCCOlHlted for ? . 6l~i. anci ::_:·,. "JO{, TRR, respectivelyr :_n }~ulls 
and ha'/. l'r1e nonextract.aLle resj_dues in nutmeats, hu.11s, and hay 
\,JE-':re cha 1 ,~.(;1-erized a::; b;:ise-.labi._e conjugates of prohexad:i.one and 
iLs metai I ~-t•::?s, sugars (osazones), carbohydrates, proteins, and 
;:-,c1 La r me t .:1 c > i :L t es < -3 D D 1) Mo 1 e cu 1 a r W c i g ht . 
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Table 2. Su1rn11ar: of radioactive residues characterized/identified in peanut commodities harvested 22 days following 
treatment with l 11C]prohexadione-calcium at a total application rate of -, I lb ai/ A ( - '2 .7x the maximum 
proposed seasonal rate). 

I\utrneats !lulls Hay 
{TRR - 4. I< onm) (TRR ~ 2.50 onm) (TRR -, 36.5 onm) 

Fraction %'f'RR onm %TRR nnm %TRR nnm 

Identified " 

Prohexadionc 38.3 158 9.66 0.24 35.08 12.80 

Dioxopronvl rrnhcxadione 1:> 2 08 0.09 7.48 0.19 5.79 2.12 

JCA 3.06 0.13 15.92 0.40 12.66 4.62 .• 
Total Identified 43.44 1.80 33.06 0.83 53.53 19.54 

Characterized ,· 

HA5 5.63 0.23 2.45 0.06 1.27 0.46 

IIA6 6.01 0.25 1.84 0.05 1.15 0.42 

NMC2 1.37 0.057 -- -- -- --
·--

NMC:3 1.00 0.042 -- -- -- --

NMC4 3.88 0.161 -- -- -- --

NAI 2.10 0.087 -- -- -- --.. -
HLMC4 -- -- 0.55 0.01 -- --

-
HI.Ai -- -- 2.18 0.06 -- --

----·-
HLA2 -- -- 4.59 0. 12 -- ---
HLA6 -- -- 4 70 0. 12 -- --.. 

Hill -- -- -- -- 0.01 ·0.01 

Lipids 3 .0 I 0.13 0.01 •-0.00 I 0.02 0.01 
-···-

Lignin - - -- 2.61 0.06 3.70 1.35 

Polar (-·3000 MW) 3.93 0.16 0.20 0.()1 1.51 0.550 

Total identificdicharncterized 70.37 2.92 52.19 1.32 61.19 22.33 

Nonextractablc I.) 0 0.05 18.3 0.46 9.69 3.53 
.. 

See Figure I tnr chem1cal names and structures of1dent1t1cd metabolites. Although structures were not proposed tor 
I !AS and HA6. the pei:itioncr concluded that these are oxidation products similar to dioxopropyl prohexadione. 
lkspropionyt prohexadione was only identified m the base hydrolysate of nonextractable residues following buffer 
extraction at 2.5·-i% TRR (hulls) and 1.6()% TRR (hay). 
J'he pct1tion.:r ~onductcd additional procedures on nonextractable residues following solvent extraction which 
characterizi:<1 1·t:,;idm:s as base-labile conjugates. sugar~ (osazones), carbohydrates, proteins, and polar metabolites 

10011 ',l'w 

Plant metaboljcsm conclusions: 
The ocal it· -11. i. 11e nature r;.f the residue of prohexadione-caJ.cium in 
J,::;J.an~_.:-; L:'; idequatel"y understood fer the purpose of this pc,t1t.ion. 
T}-,e rnet-3: ~ i_srn of prct:1:?>cadio1H"'-ca lei um in apples and pE·:>a:1uts i.s 

;:.;imi.Jar 1..qures dncl ~·1. ~);··ohexadione-calcium 1:::, rapidly 
.'."nct.ac,ul 1 ·.-· tD prohF>xadiune and parent-like oxidative intermediates 
ar:d 111 t.=._:_r1,-,· ,_:Ly Lo LLica.rL1a] lylj c ncid (TCA), cj tric acid, and other 
r:s1Lur,,1.1 J-:)11r~:ts from t'.Lc::i nlan:-_ c.-:1rbon pooI 
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Rotational Crops: 
[ 

1c; :~roh -:;,radione-calcium was applied to sandy 1oam soil at. 0. 343 
lb a_i_/;i.. - x t.he maxjmum propos(~d Sf:>asonal applj_cation ratE~ for 
peanut.s· Representatives cf small grains (wheat), leafy 
vegetab:: :lettuce), ard .rcot crop.s (turnips) werE~ plantec ·1J- and 
J.;72---day:0

·• dter treatrne:'1CS (DAT). TRRs were below <0.0:l ppm in/on 
alJ rcn<it __ onal c:·op c:~>mmodi 1

1 ies except in 31-DAT wheat grain 
(C.'1J,Jl Jnm;, 31-DAT wreatc straw (Cl.023'/ ppm), and 122-DAT wheat 
strdw i !1 \ \ . '18 8 ppm) . 

?..ctat.ior ·:rop commod_i_circ:•s w~~t:1 total radioactivity gri:~atcr than 
J.OJ pprr ~·~~~e subjec~ed to extrac:tion and hycrolysis procedures in 

,Jrde1. ,:.::haracter_i_zE·/J_dentify residues. T\lo residues of 
proheXdl: ,11~-calcium or relatf~j me~abolites were ~dentified. 

'1.clrolyse:s dcmo:'JsLratcd that the majority of the Enzyme 
radjnact ity was ;:±s,:=:oclated with carbohydrates \120t; TRP., O.OJ.7 
P[Jm) ~~ -~'. -~1t grai.n, and e_ther r'ilrbohydrate assoc.Lated !27.9% TRR, 
0.007 prn ()r non,2xt_,actable (T/.2'/. TRR, 0.009 ppm) residues J.n 
whee: t. st.::, 1.r. All cxt:::-acts at.her Lhan those characterized bv enzyme 
hydr,J:ys_J~, anci nonext~actable residues were ~0.0J ppm and did not 

, :ii-:-_ional charc1cLeri,c'.at- i.on./identification. 

llasHi cc .",e resuc_ts o[ t:his study, HED ccncludes th6t limited 
rota t -ernce. J ield studi,2•; are coot required and a JO-day p~antback 
rest r_,_ct-:,: 11 is appropric1t1;::, for the purpose of this peti.ti,Jn. 

Ruminants_~ 
Followin, <Jral admini~;traticn of ··c]prohexadione-calc~ium to 
L-:i.ctc1t.i1>J ·:ca.ts for four consecul::,i_ve days at 105 ppm, the TRR were 
cl]. (16(14-' '1iJ84 ppm 1n miU:, 3. OCJ-3 .16 ppm in kidney, (J. 427-C. 432 
ppm 1.r1 ,?r, 0.061.-0.069 ppm in muscle, and 0.048-0.'.J54 ppm in 
l,it. 'Tl;, tceding leve.L oi Lor-s ppm J_s equivalr:nt to '-·5?x the 
anci::1 pa ,, ~ maximum d.i etary bu: den of 2. 0 ppm for dairy cattle and 
llx t.hE0 ,11:ioipated maximum 11etary burden of '3.4 ppm for beef 

ca 1:...t...:.~. 

~rohexa,1i e was the major resiaue identifiecl in milk (lCJ.Oi TRR, 
C.Oli: pp::: kidney 140.9\ TRR, 1.267 ppm), liver (30.6~ TRR, 0.131 
ppm), mu;.·,, (73.S',; TRR, 0.0::,1 ppm), and fat 189.3I TRR, CJ.1:43 ppm) 
!TabJe J,. Metabolites 1·e:ated to, or a precursor of, despropionyl 
proh,:,xacL ::,F were _cdE,nti fied in kidney 131. 7 i: TRR., CJ. 98C ppm) and 
Ii.ve_t TRR, 0. (J.4~, ppm). Polar and low rnolecu.:!.ar weight 
rnet_abo1 i ___ , wer.e characl.::-1?ri21.:d a.::: carboxylic d.cids in liver \20./i; 
TRK, C..o:~i: pprn). Miljc ,~:ontained radioactivity _i_ncorporated into 
::c:gac5 '., TRR, O.cll'' ppm) ar,d lipids ilS.21: TRR, 0.()12 ppm), 

mptabolism of prohexadione to the carbon pool. 
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fable 3. Sununar) of radioactive res.,id1.r~,;; charactcn?.ed'1dcnt1fied in mi!!,; and 1j,;-.,uc'~ Df a lactating goat ,x:111: d,)~t:d \\ itb ! 1 JC ipro!Jc.\adion..::-..:a.lcium at i {;,'i ppm l(:i1 
~ LO\ls,1..'.'...llti\t \.fa\:'.>. ,,---·=~--. -=~1, .. Milk Da~ .J 

-

K iJne: Liver Muscle fat 
i (TPJJ... .:_ 0.082 ppm) \['RR= 3.09 DDlTL) (TRR - 0.427 oom) (TRR ~ 0.069 oom) (TRR ~ 0.048 oom) 

.Fraction %TRR ppm %IRR nnm 'J'O TRR nnm %IRR ppm % TRR ppm 

Identified " 

Prohexadione 19.0 0.016 40.9 I 267 30.6 0. 131 73.5 () ().:;;;: I v.v_, 1 89.3 0.043 

Dcspropionyi prohexadione \ .. .. i 31.7 0.980 10.5 0.045 ! .. ! .. I -- . . 

' I I I and precur.;or mrtaholitc~ ! ! i 
Total identified 19.0 0.016 72.6 2.247 41.l 0.176 73.5 0.051 89.3 0.043 

Characterized 

Low molecular weight ·- ·- 20.2 0.086 .. .. .. ·-
carboxylic acids 

Sugars ?J.6 0.019 -- -- -- -- -- -- -- --
Lipids 15.2 0.012 -- -- -- -· -- -- -·- --

Unknown peaks 14.2 <0.011 I 8 8 0.581 17.8 0.077 -- -- -- --
Aqueous -- -- -- -- -- -- 104 0.007 9.1 0.004 

Petroleum ether extract -- -- 0.1 0.004 0 8 0.003 0.3 <0.001 4.5 0,002 

>3000 MW -- -- 2.7 0.082 3.0 0 013 -- -- --

Aqueous ( <3000 MW) -- -- 2.8 0.088 6.2 0.027 -- -- -- --

Methylene chloride -- -· 1.6 0.049 2.2 0.009 -- -- -- --
(nronase hydrolysate) 

Total identified and 
71.0 0.058 98.6 3.051 91.3 0.391 84.2 0.059 102.9 0.049 

characterized 

Nonextractable 17.4 0.014 1.8 0.055 1.2 0.009 J7.' 0.011 I 1.1 0.005 

See Figure 1 for chemical names and structures of identified metabolites. 

I 



Poultry: 
Fo2- __ ow1.n 
hen::3 fc_t 
Uieoret 

1ral admin~·-st.ration ot [· 
f-_ive consecutive days 

, J_J dleta::::y [Jurden fo~ 

9 

C]prohexadione-calc1um '.o laying 
at 8.43 ppm (··34x the maximum 
poultry), the TRR in eggs and 

ti.ssues >N ~·re <0.0~ ppn en.en. In :::-.he same study, following oral 
adm.i.nist t1on of I '1C]prohexadic,ne-calcium at: 33.4 ppm ( JJ4x), the 
TRRs w,,,e <0.008-ll.019 ppm in eqq yolks, <0.00~-0.015 ppm in egg 
wr~it·es, ', .. ::;;21 ppm Jn g·izzard, 0.475-0.471 ppm in k.1dneys, CJ.IJ.~89-
IJ.-JlO pp, :1 liver, <C.007 ppm .i" breast mLcscle, 0.010-0.0Jl ppm in 
thiqh mL lee, <O.o: ppm in °a1, and Cl.lJ22 ppm in skin with fat. 

The I ev,·· o.l extract.able residue:::.: in eggs and tissues of hens 
dcsecl ,-Jt -).,~ ppm Wf:;re rnostl'{ U.01 ppm. Prohexadior:.e was t-he 
major r:c:--.~Li.2 identifirC;d ~n eqg yolks (12.5~, TRR, O.Oo::: ppm), egg 
wr.itx:s . .l'1 TRR, 0.004 ppcn!, 'aver (14.9% TRR, 0.00::, ppm); and 
kidr:ey . 2;, TRR, 0. 06} ppm) (C"able 4). Tricarballylic acid was 
ideritJ.fsc, ,.n kidney ilCi.Si\ TRR, U.073 ppm) An unknown component, 
desiqnut•-_c '-1s Meta{)oli:_1:: 1, was resolved iL egg whites ('7) .5'?; TRR, 
il.OJ:; p[·Il eqq yolks (2.:iI TRR, CJ.001 ppm;, and liver :18.2% TRR, 
CJ. OUE p[Cn, Attempts tc identify Mrc,tabolite 1 usir1g a comc,ination 
oi t:echn: ]Les incJ udin 1 -J 3Cici, base, and/o:c- enzyme hydr-olysis, 
me thy ,at• ,1, HPLC, GC/HS and LC/MS ,,ere unsuccessful; further 
attempt~ ).(i~·e not perfo1~med because of insufficient rnaterLal. 
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Table 4. Summary of radioactive residues characterized/identified in milk and tissues of laying hens orally dosed with [ 1 --1CJprohcxadione-calciurn at 33.4 ppm for 5 
consecutive days . 

Egg yolk, Day 5 Egg white. Day 5 ! Kidney I Liver 
(TRR = 0.022 nnrn) ( JRR · 0.014 nnm) i (TRR ~ 0.47i nnmJ i (I RR O 0.030 onm) 

Fraction %TRR oorn ! %TRR ppm 0
,\) TRR oom %TRR ppm 

Identified" 

Prohexadionc 12.5 0.003 ;-. .., 
-1 . .J 0.004 13.2 0.062 14.9 0.005 

fricarballylic acid -- -- -- .. 15.5 0.073 -- --
Total identified 12.5 0.003 27.3 0.004 28.7 0.135 14.9 0.005 

Characterized 

Metabolite I 7 ' .. o 0.001 71.5 0.010 -- -- 18.2 0.006 

Unknown peaks 13.8 <0.005 5.1 <0.002 5.4 <0.025 1.7 <0.001 

Aqueous 12.7 0.003 5.6 0.001 6.6 0.03 l 17.6 0.005 

Petroleum ether extract " ; 0.003 0.8 <0.001 0.3 0.001 2.3 0.001 J L.. I 

Semi-solid gel; macromolecules -- -- -- -- 9.3 0.044 -- --

Pronase hydrolysatc -- -- -- -- 8.4 0.040 -- --
Total identified/characterized 53.4 0.015 110.3 0.018 58.7 0.276 54.7 0.018 

Nonextractable 42.9 0.009 11.0 0.002 22.0 0.104 36.8 0.011 

See Figure 1 for chemical names and structures of identified metabolites 
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Livestock metabolism conclusions: 
rte c1ua __ 1 ~tive nature of the •esidue in livestock is adequately 

prohexadio~e is metabolized to ur~dersr:_u 
.:le spree 
despr·'Jp_ 1-

,-Jespr op­
:-::arboxy J .l ·: 

~)roduct := 

prol1exac! 
:lc-ltlll ,::] __ ] 

In ruminants, 
;yl prohexa::::L_cnE· mer:abolltes or precu::-t:;ors and t:nen to 
··'!~ pro(1exacjjone. The ~3ubsequent metaboJ_ism of 
'l-- prohE..~x.adione th.er: yiel.ds low ffJ)lecular weight 
acid and fini1l:y incorporation j_nto naturally occurring 

·~1Jch as stigars, l.1.pLds and proteins. I~ poultry, 
nc, 1s metabo ized c:o tricarbal lylic acid a:id ther to 
''.FJucts such a:, prot.r:·ins. 

Magnitude of the Residue. 

Peanuts: 
Residue::: prohexacl.:_onE-calcium were <O.o~;-0.896 ppm .in/0:1 peanut 
rLJtrneat <C). 05-0. ~,39 oprn j_n/on peanut hay harvested 2S days (the 
prornseci l1 HI) following the I ast of three broadcast foliar 
appl icati':c,:,; of the 75\' :JF formulation at 0.125 lb ai/A/appLicat:ion 
',~_l/~1 l· ~i!A/seasor; lx). Tje results of the peanut field trials 

::-;upr:: .. orl :· '1,_:' proposed to.1-~:r<:Jncl::~:; of 1. 0 ppm in/on peanut ni1t:neat and 
0.6 rrim 'on peanut ~a~,. 

Pome frui t.s: 
R0~icjues --f prohexadjone-ci1lclum were <0.05-2.631 ppm in/011 apples 
riarv":c;te: 1 'i-46 days : the proposed PHI) following the last of two 
(Jroa.dc.:dot foliar app.l_i_cc1tions of the 27. 5:t, DF formulation at O. 85 
Ui ai,i.i\/L,p]icatioo (1.-/ lb ai/A/season; lx). Rc,ciidues of 
prohexa,ii ·1e-calcium wer2 r:.23-o_gg ppm in/on pears harvested 44-45 
day·s 1·011 __ ,~:ng a single broadcast foliar app:ication of tl1e 27.5% 
!)F fn1.-rm:1,,t _on at 1.7 .li) ai./A (Lx;i. The petitioner has fJrovided 
:.Hicquatc 0·s_idue data rE·fJecting Lhe maximum proposed use pattern 
for prDI-:1:-~·.acii::-Jne-calcl.uri on J>)me f:ruits. Pending submission of 
confirmatory s:torage stability data, the residue data submi,-tea for 
appl.e.c::· 0:-1,- pears sur:port -=-he estab.lishmen·:. of the pro~)osecJ. crop 
c::-rcu::) tc.- ,-,1r:::-~0-': for res.ici.ues of prohexadion2-cc.lcium in/on pome 
LLU l t ,"J. I ppm. 

l~esjclues :.~e oxidativ,~ metaboJite BX 112-15, which wa~ detected 
_in the a::"! c metaboLi.sr:i. study, were less than th12 LOQ (<0.CJ5 ppm) 
;n r1.1l t~!atf:d sarnp~_es of apple and pE~ar harvested 1~!J days 
_'. o I L::,win11 ::E~atment at 1;,. the maximum proposed seasonal application 
rc,t.:.c. ! E p<:,tit_i_c:--ier proposes t:lat these data repre.sen-::: field 
cond.i r-.io and tl-:ere::':cre, the metabolite BX JJ.2-I5 is not a 
re~'; l ·_-:ue 
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B:!l,m_inan ts : __ 
~,::-;.i_,_·y ,::'(;,,; were oral.\.y Josed once daily w_-:.th prohexad.ione-ca.lcium 
at: H, -- 1 or 80 pp.:n (4x, l>?x, and 40x, respectivF·ly, the 
ant c i pa·· f ,l. maximurr. dietary burdQn of 2. 0 ~)prn_ for dairy :·~2.t.tle and 
<?x, -- iY, -::J.:1d -~24.x:, re:s:::>ectivt?ly, th€' anticipated maximum dit::'tary 
burde:1 beef cattle) ror 29 consecutive days. Animals were 
sacri fic,-r: w' thin 4. 'i hcurs ot the fina:_ dose, except for two 
~nimals t trJm ~he highest dose cJroup which were mai~tained or a ' 1 no­
tre21tmer ji0t'' aiter the 29th aay of dosing and were sacrificed 
afte, ;; ,rd S days of withdrawal. The result'.3 of the st~dy ,suggest 
! __ hat Jv:·c,::~1 l:._tcs of pr:otH:::zadione-(:ai-=:ium are n-:>t likely to transfer to 
milk (lr.(· '.J1Jinq c:r1::::iam a11d sr:ir1 milk), fat-, liver, and rnus:::Je when 
'._he c_,1-H:::rr j ,~ l is usecJ accordinq to th(: proposE~d use d.i :::-ections 
(Table _:,,: However, _:·e::::idues :Jf prohexadione-ca_,c:ium are ,~xpected 
~o :ran,, to liver an,: k1dn,,y. By extrapolation cf the average 
-:-·es1.:Jue::. ---2x, --·7x, dnd ~-:'.4:x: -'.·_he anticipated maximum dietary 
ourclen f .-1 beef ca'=.tl.f.?, HED ccnc Ludes that t.:1e proposed tolerance 
le?vc.Js c:?1.,: ll.1 ppm fc,: 2:esidues of prohexadione-·calciurn in cattle 
k_Ldr:,?- 11 a'· - ,·1 • 05 pprr f.:Jr meat byproducts (except kidney_). 

Cow'.::, 1cy and ·;_iver samp_les were additionally analyzed for 
_t:'(?Si.due.c:.: despropio.·1y: pruhexac:Llone, a rn-etabolite ident._ifi.ed 1n 
chc <~dn1 aEd liver ,Jf goais from the ruminant rnetabol~sm study. 
A~ the ~ ~t feeding levee, restdues cf desprcpicnyl prchexadione 
in co\N' :- '.-'. .:.dney and li iler were F:ach nondetectable ( <0. c,s ppm). 
These d,,, s11ggest that =esidues c,f the desprcpionyl metabolite are 
not lik•~- .; +,~ transfer to c:o~'s kidney and liver when tte ~hem.lcal 
i_;.:_; :_,sed ·,1rdi ng t-.J ~- :--:.E· prupcsed USE:? directions. 

Table 5 Residue." or prohexadione-calcium and despropionyl prohexadione in dairy cattle matrices following oral 
adff1i11istrntion of prohexadione-calcium at target feeding levels of 8 ppm, 24 ppm, and 80 ppm for 29 
consecutive days .. 

! Uncorrected R<'sidues (ppm)" 
rarget Dost i Dosing or 

Desr:·opionyl prohexadionc Lev~:l (ppm 1 

i 
Sampling Da: Proh exad ione-calc i um 

(BW 125-5376) 

Milk 
--T 

1 <(l.01 (5) Not analyzed (N/A) 
-

10 <(J.0 I ( 4). 0.013 " NIA 
811 --

\_ 32 '.Q.01 NIA 

_J_ .B 0.01 Nii\ 

Cream 

8(1 
"l 28 I - 0.01 14) I N/A 

----' 

(continued,: footnotes follow) 
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Target Dose ~Dosing or 
Uncorrected Residues (ppm)" 

--
Level (ppm/• _ ,rnpling Day Prohexadione-calcium 

Despropionyl prohexadione 
(BW 125-5376) 

Skim Milk --r= r __ --
80 28 ·0.01(4) NIA 

Fat 

8 E 29 · 0.05 (3) NIA 

24 29 · 0.05 (3) NIA 

f- 29 <().05. 0.1156. 0.079 NIA 

811 ' 31 <0.05 NIA _t 34 <IJIJ5 NIA 

Kidney 
-

8 29 0 09. 0.097. 0.312 <0.05, <11.05. <O 05 

24 29 11.431. 0 638, 0.837 0.080, 0.087. 0.094 

29 1.66. 2.74 ,._ 4.65" I 78. 4.96 "- 5.14 '' 

811 31 <0.05 <0.05 

34 <0.05 <0.05 
- -

Liver 

8 --1= 29 · 0.05 (3) <0.05 (3) 

24 ' 29 <(J.(15. 0.05, 0.051 0.05, <0.05. <0.115 

1 29 <0.05, 0.077.. 0.208 <0.05, <0.05, •.(1.115 

811 3 I <O 05 <0.05 

34 <0.05 <0.05 

!Vlusde 

8 

-f 
29 · 0.05 (3) N!A 

-
24 29 •11.05 (3) NIA 

29 <0.05 (2). 0.081 NIA 

811 3 I ·o.os NIA I 

34 ·:0.05 N/A 

Each residue va!t1c represents a single sample (individual cow) unless otherwise noted in parentheses; residue values 
for prohexadirnw-calciurn and dcspropionyl prohexadione are listed respectively. 

1
' The highest \'illl'.,: of replicate injections is reported. 

Poultry: 
pc,ult:'· 

peti I: ,on. 
the :ndx_:'_n1 1 

t her:~, 
r ~ 18 ,. .. 6 '. 

1:eeding stuc1y waE; ncit submitted wi~h the sub4ect 
Based on the .results c,f the poulty rneta6olism st.udy and 

theoret icc_l dietary burden, HED has conc..:c_,1deci that 
nu .n~asuncbJe ,:,xpectation of .f.inite residues 

\ ·. J l.n E~q<;:rs anci_ pou Ltry tissues. 



Codex Issues 
There i :·. ·.,::::·i ther a Code;,: proposal, nor Canadian 
fer re:- _(iues of prc,}F:xadione-calciurn in/on 

or Mexica~1 
plant or 
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limits 
an.1mal 

-:_::cmmod1- _'. Therefore, nci compatLbility Ls.sues exist with regard 
t.c Lh(~ r·:(p~1sed u.:=: .. tolerancPs i_lscussed in this petit1cn. 

2. TOXICOLOGY DATA 

The ,Jose> 'l1·1d Loxicolo9ica L endpoints selec·:ed for various exposure 
sceria.:::·.:c:· 1.~e surrunari:zed l::e I.O\t,'. 

EXPOSURE 

I 
DOSE 

I 
ENDPOINT I STUDY 

SCENARIO (mi;/kg/dal) 

NOAEI. - WA N01 required: No appropriate single dose NIA 
Acute DiL'tar~ endpoint. 

l! F -- NIA 

Risk Assessment is NOT required. 
-·-----·· 

Moderate cortical areas of dilated basophilic Suhchronic and 
Chronic Dicli':ry NOA EL O 80 tubules in the kidneys and decreased potassium Chronic Toxicity 

liF · 100 levels seen at the LOA EL of 400 mg/kg/day Studies - Dog 

Chronic IUD~ 0.80 mg/kg/day 
-· 
Dermal. Short-·1 :~ml'' Oral Maternal NOAEL Premature deliveries seen at maternal LOAEL Developmental 

100 of350 mg/kg/day Toxicity - Rabbit 
MOE 100 

---·-
Derrn,il. Oral NOAEL O 8(1 Moderate cortical areas of dilated basophilic Subchronic Toxicity 

Intcrmediall'-· l'vrn1" MOE I IJIJ tubules in the kidneys and decreased potassium Study - Dog 
(Occupational) levels seen at the LOA EL o1"400 mg/kg/day 

Dermal. Lorn~- r 1.:rnr1 Oral NOA EL - 80 Moderate cortical areas of dilated basophilic Subchronic and 
MOE - I 00 tubules in the kidneys and decreased potassium Chronic Toxicity 

(Occupatlonal) levels seen at the l .OAEL of 400 mg/kg/day Studies - Dog 

Inhalation, ~h,·,rt- Oral Maternal MJAEL Premature deliveries seen at maternal LOA EL Developmental 
l'erm 1 - 1.00 of 3 50 mg/kg/day Toxicity - Rabbit 

MOE 100 
(Occupational) 

lnhalatil>JL Oral NOAl·L - 8(1 Moderate cortical areas of dilated basophilic Subchronic Toxicity 
lntermediak- rcr111: MOE 100 tubules in the kidneys and decreased potassium Study - Dog 

(Occupational) kveb seen at the LOA EL of 400 mg/kg/day 

lnlrnlat1on, Lnt1~- Oral NOA LL - 80 Moderate corticaJ areas of dilated basophilic Subchronic and 
Term MOF- Io,) tubules in the kidneys and decreased potassium Chronic Toxicity 

(Occupational) levels seen at the LOAEL of 400 mg/kg/day Studies - Dog 

''A dermal absorption factor of 100% or'?? should be used for risk assessment 

I 
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i,An inhalation ab:,orptio11 factor of 100% and a dermal ab,;orption factor of 100%or ?? should be used for route-to-route 
extrapolation for ,1ccupational risk assessments. 

lvJet.dboi1.<:1:: In a rat m,~!tabn:;,1_sn1 study (MRIDs 44457770-44,~27773), 
C-··C'3 ··r f.>J-cvclohexenE:j Bx-1- 2 ',.g-1 .. 6 'le, a. i.) V'la3 administered to 

fi.scht:r --.~: 1-; rats (5/sex;dose) as a single oral (qavage) ,:lo.se at :)0 
or ,,C!iJ nn, ,g or as a ,3ing:e ora: dose at 50 mg/kg following a 14-
day p~E,- f~Lment with B:<-:12 ~1t jQ mg/kg. 1n addition, four male 
and f emd rJile-cannulated F sche~ 344 rar:.t3 were admini:·1tered a 
sinqlc, dose of C!BX-11:' at 50 mq/kq. 

Ana:ysec urine c.nd extracts identified and/or 
c~1aract~- :·ed ~5.8.4-75.3i of the dosed radioactivity for each dose 
grou8. ~c:.0bolism of s:<-~1;' wab qu~l1tati_vely and quantit.atively 
.c-;Jmj_lar i:J--?t·ween sexes 1, although there w12re minor quanLltative 
differences between males and iemales ln the tiqh-dose and repeated 
:ow-cJosc Jroups. MEitatoLism was also qualitatively similar between 
dosr qrc1 

In t :--!e ~: -v'-dos0 grDup2 (with ,)r V·./lthout preLreatment), -c.he major 
met.abei-1 it··" ~n excre-::~a was the frc~e acid metabolite., KI-2'.F\1} (=~3 .3-
~)J. 7\ do .co: v,1h.ich wa::; excre::.C?c.i p.r:imari~y i.n the u::-ine (~~O. 2-31. 6% 
do:sc: 'In,: only othE'r s:cg'1ificant component isolated from excreta 
'lf low-d,,' cats was: t.he pie tat: ve base-labile con:iugate ot !G-2817, 
wh_1ch 2c·.'··;1Jnted for 1.=:,. 5--21. 31~ of the dose in urinE~. In tr1e high­
':iose qr;)·1u, KT-2817 (60 .. '1-<)8.0'J close) was alsc the major r1et:abol.ite 
1.11 exc-.r.·c--: HoweVl::r, the ma:jorJ_ty of KI--2Ell7 : 1)3.4-64.6~,; dose) 
troff h1.q!:· :LJse rat:=.; 'Na~, r-ecc·-1ered 10 the teces rather ~han in 
s1:-Lnc:, c.: Levels of bot.'.--i l<I··-2::117 and its putative base-La.bile 
conjuga ,,.;eri? lowE;r (J.4-7.~J'f d<.:).se) in urine. Minor amounts of 
~T-53lh .J-2.3% dose) ~e~e a~so identified in the feces c1f high-
nosE' rat. {l-~817 was 2ls::i identified as the principal metabolite 
,;'8.~J---1~.,-_; <Jf tiss'.JE> radii-)activ~ty:· in liver anj kidney extracts 
from lot'J 011-:;c h.igh-dose rr.a.1.es. 

3. ENVIRONMEN1~AL FATE DATA (From Mc1 mo,lwona L. Maher; D26C:214) 

P.r()hexad- J 1c ca.lei um i::; nol 
er.vi i:onmcr1 '.'.Jased on lal:::ioratcry 

exp(:':cted to pers.i3t lon1J 1 n the 
studies submitted. The majcr route 

of prohex.,1i i :>ne calcium c.iiss.i.pnt.i_nr·1 is oxi.dat1.ve m.Lneralization to 
CO 1.n :~1i-' 

deqrada t~ 

The c1onlinear f1 rst order ki.~etics T 1 , of ac,r::ibic 
in the sand:/ loam soil was 1.,1 days (value u:3ed for 

0.98·1 1t11hj-e the J.1near T 1 / was 9.8 =fays (r =- 0.73, mode-~ i n<J, 
MRlD 441,', l)rohexadic)ne calcium hydrolysis is pH rleper1dent; 
j r, hydr:·_! l' ',-:c.:_-; fairly :::2.j~i_d.l.y a_; pH _r:i and does not. hydro.Ly7.r:? a-:_ pH 
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h 

4.4 days; T 
pho1=ode,gr ade s wi~h 

days; 
a sluwer 

lG 

Ln pH 9 dia not 

env ___ r~Jr'.L,1:~:, - _'-'; 
Tt 
IT days, T ,:r,i 

rate in 
9.9 days; 

aJ 1 aquatic 
hydrolysis 

ccr:··ec::E:-:; half-lives; In anaProbic soil/aquatic conditions 
prohcxad_,,':e calcium 1.-:c; tc1b2.e (T 1 117 :::lays) and 1t 1s a.lso 
pr.o· c1l ,,1 a I Ly stabl,• on :soil T 32. -1 days :i.n an irradiated 
sumple ,r· '.1 days in a oark control, MRID 44457"rn41. The 
reg:s~r~: --prorJoseJ degradatio~ pathway indicates ~hat prohexadione 
calc:i0m ::f~qr3des ~o ciesproplcnyl prohexa~ione which degrades 
fur::he1 : .. Lo tricarballyl.ic a-:=jd and citr_Lc acid, two naturally 
uccurr_j_t1c: :~:_;b.stancc·s. The ~::w,~ 1 ,Jc.ids are subsequently mu1,-~ralized 
t0 c:_::, . 

A::::cc,rdin to the Mc:Ca: l classific:aLion (McCal.1 et a_l,, 1980) 
p:ohexacl- -,nc calcium showed very high mobility r::otential in the 
sand sc, (the l.i.nearized sorption coefficient (K"') (K,)*(Adj. 
FacLur! .'11J; K i~,,*lOC:) / OC (K,*lOJ*l.724) /'\OM,, 173; 
adjust_mer~ 1- [actors derived based on van Genuchten et al., 1977, and 
c'arker 3r: · .l;L·dine, 19fJD), Low mobility potential i·1 the , oamy sand 
suil (l< 1 9.1; K 142:3), an(i moderate mobi:ity 1n aJl other 
soiJ..·~ r1:r-: ·lay sojl's <:-

1 
= 2.8 and K... 15S; the loam soil's KJ 

1 ! .0 , cl K. 421, "1FID 444S7787). There, was nc linear 
rela1-_10~1-:...·:~rJ betwef:,,n tht:: soil i"Jrqanic carbon and the K., 1,ra_Lues for 
niffcrcw .•;oils Ir !l.28; M?IO 444'.,77871. Detec.ion of 
p.co\-·ezrr~i.i ","C" calci.urr -::::oncent}:at_- ons (four single replicates at 
().01', - !',/ ppm, :,oi;: · 0.01 pp:nl 1n 6·- to 12-ir.ch soil depths in 
tlH::, fielj 1isslpation st·1dy :apple growing areas of NY, CA, and OR, 
'JJRIU 44-- :::·13:, is ;ndlcat=_Vl~ of leaching as a possible route of 
proht~xadi f! calci~m <iiE:sipat~on. There was no residue d0tection 
be.lcvv l) 11ches at cc;ncentrat Lons CJTeater than or equal to O. 01 
ppm. 

.c.--:o·il.s, _i~ 
r·at:h1:_1 r rd.I 

such a;-; 

appli_ca·~! 

r·ohexadion~! =-alcium _Lt' expected to be mobile in some 
~hot1ld not IJCEe a tt1reat to ground water because of its 
,j degradation. Somt' environmental conditions, t~owever, 
excE.=:ss pri:=c_ipitat~on occurring immediately a::"ter 

or durlng p.:eferer1t1al flow concJitior1s in ELr-ucLt1ral 
3]1ow ~c)r its rapid ~Lnoff or :_eaching. 

4. QUESTIONS 1~0 THE MARC 

J . ! ,::3 thi- 0 any scienti~.Lc objection 
anci (_'( 't !_;c;ting risk assPssmPnt _Ln 
J_o,::.·r 

to establishing the tolerance 
terms of prohexadione-calcium 

). A.r:P d(1,] t._lonal p!-ot.exadione-ca.lcium metabclitt::s in RACs al the 
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Leve: rc~~orteci of SJJecial toxi.cologica.L concern? If so, ~hich 
:~r1et:-: Do they war.~a~L ir:clt1sion in the tolerance regulation? 
Sepa·-i·? regulation? ~nc~lus1on ~n the dietary risk 3ssessrnent? 
?\dd.it 1rial mc~tabcJ.i.s:n studies? Toxico~_ogical studies';' 

3. ,\ie ,,r,:iLLHJnal p1ohexad10:ie-calcium met3bolites .en drinking 
water the le 1Iels reportc,d 0£ special toxicological concern? 
Lt which one(s)? Do tl1ey warrant jnclusion in the dietary 
r J s Y_ ·.:::cssment··:, 

Fiqure 
:Jrohexdc. ( 1 and J.:=s 
metab,_,L: .-r, ~;t~·Jdies. 

l.: ':hE:rnJ_ca.L name::, 
n1E~tabc)l1tes identified 

ancl struct .ires of 
in planL anrJ animal 

A'I'TACHMENr I l- Figure :2: The m,,tabolic pathways of prohexadione-
c:al,~_·i 'Jrn . t' ,]pp1es. 

ATTACHME:m T·=1- Fi9:1re 
r:1e:anut.s. 

ATTJ\ :HME~,'l -\'./- Fiqur1:::· 
ca l_ c i_ Uff'. r a t 

.J L k,: r · {'. 

The metabolic pathways of prohexadione-

TLc mPt3bolic p3thw3ys of prohexadione-

~u,: : ·,1. >1,: · ,:/'.)()),·:·earn',)/·!!,~): 
.. ;.. . 'I,-., I( ' 'M#~'.: '(J'i,1 _<('l:1-I,( q:· ~-( :1( 
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--_'.'nemica l n,::_irnE: ,s ana s ·_ c..1ct ures of prohexadione and its 
·netaboli Les ldentif~eci in plant and animal "11el:::abolisrn 
:-::t~udies. 

Common Nam19 or 

I I I Company C,:,de 
Chem1 '' :1 :Kame St.ructure Subslrate 

Prohexadione {BAS l\p~·ie~; 

125 w, fre€! ac:Ld; 011 0 
BAS 9054 w 

()~~/Cl I, 
Peanut: nu Lrnf':·d 1_ '.·i, 

hu.~ls, :':.t."l ,j h<:1y 
) _, .j( .·: -,-LI -

i : r u1:. C .-·;n \ )fp}x_-]- \ I 
c;oat mi:._ k, k.1.d:,e':i, 

-~ 1·1 I;' 1,- 110" ,A~/~ 
1 :i_ '/Cl., :nu.c: ·: l 1 , il~·1d 1( ,' () fa1-

yo] () H<cn cq~J k hnd 
·wh __ t_es, k '. -':ln,; ·y, c1nd 
l i ,,er --

BX 112-I5 OH () App:;_ E-c~" 

1BW125-3lF 'v1l ,/~ 'CH, 
' I 

HO, /)"-,,, /~ 
\ ,/ 0 

(J 

BX 112-MlO 

"Y 
T\pples 

. rn,s 

CO,H 

Despropionyl 011 Apples 
prohexadione 

(/~ 
(_:_CJ '. t Y-(-'>'.. 1;"=; BW Pf~anul hu l 1 ;; .>nd '.iOY 

125-5376 
' 

t :·;(' 

J ,IT1'1. -~.:1 I " i.- r 11: 
r_;uat milk, k. mey, 

' '_ \JC.' : 110, _,.,.,...1,"' A, lj_ver, l:'IU2 -::: ~ i:' a.no 
'-c-;- -- - () 1 i-l !: 

Ii 
:! 
() 

-

(continued) 
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Comm.on Nam1e or 
Company C,ode 

:~hemi_,.~c1l Name 

Dioxopropy. 
prohexadione 

27F2-B (and 451'2-A) 

fHIJ! 1r)C1"y _, h'/1 
hen·, ,it --

25Fl-A 

-IJ·-,1:;_1(·x ·, r-,;l-"3-
L'.'11_:,1_ he.:'.\• - l \ l" ::,?:y-1 -
"/,· cri,--x, 

St.ructure 

01 I 0 
' I 

(,,l~::-y~/("11, 

111 )" ~ ,. .. ,J, ·rr --..__,/ 'OIi 

() 

Substrate 

Pc,,nu-:_ n:_:1.mc it.3 1 

hul.15, -.ind r:., y 

r,pples 

19 

-------------------t------------------------1--------------11 
27F2-A (and 27F'l-A) 

',j '/' . ... ,ne·-
i, J1 ;1, 0 _·· !,• 

Tric.arbal.ly lie acid 
(TCA) 

Citric acid 

-('()()\! 

1100(' 

-COOII 

1100( v--COOf I 

1101\_COOJI 

J-ip~,l.es 

Pear:ut. nut:rnec.t_::-,, 
h:..11 , s, dn<:l b.-J •/ 

qen kidney ,_:1r,,1 

livE:r. 

l\pples 

,,:c..:-· ~ 2 '' ',·'' 1_1sed ! 11-::,'I(_'''.arqp::ib:'y' ·y ·::.~ r-,(;'._iticner 1 :' rcf,::c·r -:._c; nr:_1)-1: :<,_1d.'.nnc-
·,.i; ,, 1 '._:r:1 ~ 1··1 :>hPxod.lcnc --ic(_' cJ,'.1d'1 
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BASF Registration Document Number 97/:,367 

Figure 2. Metabolism Pathway for Prohcxadionc-Calcium in Apples 
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BASI; Registration Document Number 97/5367 

FigureJ. Metabolism Pathway for Prohexadionc-Calcium in Peanuts and Animals 
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